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PREFACE
This report was prepared by Stephen F. Ackley, Chief, Snow and Ice
Branch, Research Division, U.S. Army Cold Regions Research and Engineering
Laboratory, and Sandra J. Smith, Mathematics Technician, SIB. The study
was funded under National Science Foundation Agreement DPP-8006922,
"Air-Sea Interaction and Sea Ice Studies of the Joint Weddell Polynya
Expedition.”

The authors thank the scientific and meteorological complements of NES

Mikhail Somov for the observations pertinent to and preparation of the ice

conditions map. Ivan Chuguy headed this effort and his cooperation is
gratefully acknowledged. They also thank Diane Clarke of the Snow and Ice
Branch for editing the narrative and clarifying ambiguities in the text by

drawing on her own observations during the cruise.
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LT WEDDELL POLYNYA EXPEDITION: SEA ICE OBSERVATIONS T
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{

INTRODUCTION
This report contains data sets that describe the ice conditions

encountered by the vessel Mikhail Somov during the Weddell Polynya Expedi-

tion. The expedition was a multidisciplinary effort consisting of physical
oceanography, biological oceanography, chemical oceanography, sea ice

studies, atmospheric boundary layer studies, and upper air observations

v
A

during late winter and spring in the eastern part of the Weddell Sea (near
60°S latitude, 0° longitude) in areas covered by pack ice. Figure 1 shows
the cruise track and study area in relation to Antarctica. A summary of
the scientific activities is given in Gordon and Sarukhanyan (1982).
Narrative cruise reports describing each scientific component in more »4
detail may be found in the U.S. Expedition Report - WEPOLEX (Gordon 1982). ’
The ice conditions encountered are depicted in four ways. There were
two sets of independent vessel-based observations: 1) An ice observation

map was constructed by the Soviet scientific party based on visual observa-

tions of ice conditions at about 3-hour intervals (Fig. 2). 2) Visual ob-

e g ,
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maps were based primarily on microwave satellite images from the NIMBUS-7

%f. servations were made and photographs taken at about the same intervals by a

t:j member of the American scientific party (see Appendix). Two other repre- o
;; sentations of the ice conditions were obtained by satellite imagery. One, éﬁ
o transmitted by satellite directly to the vessel, consisted of visual band :
E} facsimile photographs (Appendix) from Soviet meteorological satellites ‘;ﬁ
tgh (Meteor Series). The other was composed of weekly maps of ice conditions ‘fg
hﬁ‘ constructed by the Navy-NOAA Joint Ice Center in Suitland, Maryland. These .
-

o]

Scanning Multifrequency Microwave Radiometer (SMMR) (Fig. 3).

The primary purpose of this report is to present these data sets in
one accessible location. Some comparisons are made among the data sets, =
A more detailed discussion of the differences will be the subject of future

reports.
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Figure 2. Ice conditions during the voyage of the NES Mikhail Somov, 20

Soviet party aboard ship.)

Oct - 14 Nov 1981 (20.x-14.x1 1981) in the Weddell Sea.
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ICE CONDITION DATA SETS

The ice map prepared by the Soviet party is shown in Figure 2. The
ship's track is represented by the solid arrow-line.

The daily ice observation sheets in the Appendix are divided into the
date plus five columns. The second and third (Hour and Symbols) columns
refer to information taken directly off the ice map. The Description of
Symbols (column 4) is a direct interpretation of the grouping of Russian
symbols, each depicting a specific ice condition at that time and point
along the ship's track. The symbols were interpreted by using a
Russian-to-English dictionary and the Soviet Monograph "Sea Ice Nomen-—
clature: Conventional Teras Used on Ice Maps™ (1974). The final two
columns (5 and 6) are visual observations of the ice conditions as de-
scribed by S.F. Ackley in his ice observation log recorded aboard ship at
the specific time and date in column 1. Photographs taken at ship level at
the time indiéated on the ice observation sheets are also shown.

For any given day some discrepancies can be seen between the ice map
description (derived from the symbols) and the ice log narrative for cor-
responding times. These discrepancies are explained by the "averaging”
technique appareatly used by the ship's party in representing the ice con-
ditions. The symbols on the map represent the overall ice conditions
during some spatial (a few kilometers) or temporal (hours) period. The ice
log narrative, on the other hand, describes the conditions alongside the
ship at the time of the observation (* minutes) and within the visual range
of the observer (less than about 1 km). If both techniques were used
correctly, then the ice map represeatation should be the "sum” of the ice
log observations for any given day. A number of factors will, however,
introduce error into such a comparative procedure, including the frequency
of the ice log observations, observer bias (both in detailing ice charac-
teristics and in regional averaging), ship speed, and weather coanditions
(visibility). Ia most cases, there {i{s reasonable agreement between the map
and the ice log narrative; where there is not, one or more of the factors
described above are responsible.

Figure 3 shows the weekly ice maps for the Weddell Sea sector prepared

by the Navy-NOAA Joint Ice Center (after Gordon, in press). The major
feature shown on these maps is the relatively high ice concentration (9-10

tenths) in the interior regions of the pack ice. On 22 and 29 October 19381
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an area of reduced concentration (/-9 tenths) appears in the region of
65°S, 0° longitude. This feature at the time of observation was thought to

be “"polynya-like."” However, as shown on the later maps (5 and 12 November)
the ice concentration subsequently increased. This feature was also
detected on the Soviet meteorological satellite images (Appendix), thus
verifying the microwave interpretation of the lesser concentration.

The meteorological satellite photo for each day (with grid overlay in-
dicating geographical coordinates) is shown on the page adjacent to the
same day's ground-level ice observation sheets in the Appendix. If the ice
cover is not obscured by clouds, these photos can give a regional-level
view of ice conditions. For reference the ship's position on the indicated

day is shown by a dot on the satellite photo.
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ICE MAP INTERPRETATION AND DAILY ICE OBSERVATION LOG

APPENDIX

APPENDIX A
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